Protein kinase C-dependent supply of secretory granules to the plasma membrane.
To elucidate the mechanism for supplying secretory granules to the cell membrane, chromaffin cells isolated from the bovine adrenal medulla were observed by the evanescent wave microscopy after staining their granules with acridine orange. The secretory granules showed only a very small fluctuation, indicating their docking to the plasma membrane. The rate and range of movement increased greatly by application of botulinum toxin A or C. The number of secretory granules docked to the plasma membrane significantly decreased by botulinum toxin C. Conversely, the number increased greatly by activation of protein kinase C with phorbol 12,13-dibutyrate (PDBu). In the presence of an anti-actin reagent cytochalasin D, no increasing effect of PDBu on the number of docked granules was observed. While in the presence of an anti-mitotic reagent, colchicine, a clear increasing effect of PDBu was observed. The final step for supplying granules to the plasma membrane in endocrine cells is concluded to be mediated by a phosphorylation-dependent and actin-based transport system.